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_  &f  Aircraft  Accident  Data  for  US  Air  Carrier  Operations 

presents  a  statistical  compilation  and  review  of  accidents  that  occurred  in  1998 
involving  aircraft  operated  by  U.S.  air  carriers.  In  addition  to  providing  accident 
statistics  for  1998,  the  review  also  includes  general  economic  indicators  that  may 
influence  aircraft  activity  for  1  998  and  contextual  accident  data  from  several  years 
preceding  the  reporting  period. 


Which  Aircraft  are  Included  in  This  Review? 

This  review  covers  accidents  involving  aircraft  operated  by  U.S.  air  carriers  under 
Title  14,  Parts  121  and  135  of  the  Code  of  Federal  Regulations  (CFR).  Air  carriers 
are  generally  defined  as  operators  that  fly  aircraft  in  revenue  service.  Title  14,  also 
known  as  the  Federal  Aviation  Regulations  (FAR),  describes  operating  requirements 
in  Parti  21  and  Part  135.  Briefly  stated,  Part  1 21  applies  to  majorairlines  and  cargo 
carriers  that  fly  large  transport-category  aircraft  while  part  1 35  applies  to  commercial 
air  carriers  commonly  referred  to  as  commuter  airlines  (i.e.,  scheduled  Part  1 35)  and 
airtaxis  (i.e.,  nonscheduled  Part  135). 


In  March  1 997,  the  definition  of  Part  1 21  operations  changed.  Prior  to  the  change, 
scheduled  aircraft  with  30  or  more  seats  were  operated  under  Part  121  and  those 
with  less  than  30  seats  were  operated  under  Part  1  35.  Afterthe  change,  scheduled 
aircraft  with  1 0  or  more  seats  were  classified  as  Part  121  operations;  therefore,  since 
1 997,  most  earners  that  once  were  popularly  known  as  "commuters"  now  operate  under 
Part  121. 


In  this  review,  the  presentation  of  data  for  scheduled  and  nonscheduled  Part  135 
operations  is  separated  due  to  the  distinct  operating  characteristics  of  these  groups. 
According  to  1 4  CFR  1 1 9.3,  a  scheduled  operation  refers  to,  "any  common  carriage 
passenger-carrying  operation  for  compensation  or  hire  conducted  by  an  air  earner 
or  commercial  operator  for  which  the  certificate  holder  or  its  representative  offers  in 
advance  the  departure  location,  departure  time,  and  arrival  location." 

By  contrast,  a  nonscheduled  operation  refers  to,  "any  operation  for  compensation  or 
hire  that  is  one  of  the  following: 

(1)  Passenger-carrying  operations  conducted  as  a  public  charter  under  part  380  of 
this  title  or  any  operations  in  which  the  departure  time,  departure  location,  and 
arrival  location  are  specifically  negotiated  with  the  customer  or  the  customer's 
representative  that  are  any  of  the  following  types  of  operations: 


(i)  Common  carriage  operations  conducted  with  airplanes,  including  turbojet-  t 

powered  airplanes,  having  a  passenger-seat  configuration  of  30  seats  or  | 

fewer,  excluding  each  crewmember  seat,  and  a  payload  capacity  of  7,500  ' 

pounds  or  less,  except  that  operations  using  a  specific  airplane  that  is  also  ; 

used  in  domestic  or  flag  operations  and  that  is  so  listed  in  the  operations  ) 

specifications  as  required  by  Sec.  1  19.49(a)(4)  for  those  operations  are  ' 

considered  supplemental  operations;  | 
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(ii)  Noncommon  or  private  carriage  operations  conducted  with  airplanes  having 
a  passenger-seat  configuration  of  less  than  20  seats,  excluding  each  crewmember 
seat,  and  a  payload  capacity  of  less  than  6,000  pounds;  or 

(iii)  Any  rotorcraft  operation. 

(2)  Scheduled  passenger-carrying  operations  conducted  with  one  of  the  following  types 
of  aircraft  with  a  frequency  of  operations  of  less  than  five  round  trips  per  week  on  at  least 
one  route  between  two  or  more  points  according  to  the  published  flight  schedules: 

(i)  Airplanes,  other  than  turbojet  powered  airplanes,  having  a  maximum 
passenger-seat  configuration  of  9  seats  or  less,  excluding  each  crewmember 
seat,  and  a  maximum  payload  capacity  of  7,500  pounds  or  less;  or 

(ii)  Rotorcraft. 

(3)  All-cargo  operations  conducted  with  airplanes  having  a  payload  capacity  of  7,500 
pounds  or  less,  or  with  rotorcraft." 

In  addition  to  the  regulatory  differences  between  scheduled  and  nonscheduled  Part  135 
operations,  there  are  other  general  characteristics  that  distinguish  these  two  groups. 
Carriers  operating  under  scheduled  Part  1 35  typically  fly  aircraft  with  single/twin  turbine 
engines  or  single/twin  reciprocating  engines.  They  are  more  likely  to  fly  short  routes  and 
a  majority  of  operators  are  based  in  Alaska.  By  contrast,  nonscheduled  Part  1 35  operators 
are  more  evenly  distributed  throughout  the  United  States  and  represent  a  diverse  group 
ranging  from  operators  with  one  small  aircraft  to  those  with  multiple  large  corporate  jets. 

While  there  are  many  differences  in  the  operating  rules  forscheduled  and  nonscheduled 
Part  135  operations,  there  are  fewer  factors  that  differentiate  the  operating  rules  for 
scheduled  and  nonscheduled  Part  121  operations.  In  addition,  while  activity  data  for 
scheduled  and  nonscheduled  Part  135  operators  is  collected  using  different  methods,  all 
Part  121  operators  are  required  to  report  activity  data  on  a  regular  basis.  Therefore, 
data  forscheduled  and  nonscheduled  Part  121  operations  have  been  combined  for 
analysis. 

Which  Aircraft  are  Not  Included  in  This  Review? 

♦  General  aviation  aircraft  (A  separate  review,  published  annually  by  the  NTSB, 
summarizes  accident  statistics  for  these  aircraft); 

♦  Military  aircraft; 

♦  Foreign-operated  aircraft; 

♦  Certain  public  use  aircraft  as  defined  in  49  CFR  830.5; 

♦  Ultralights  (e.g.,  powered  aircraft  weighing  less  than  254  lbs.); 

♦  Experimental  aircraft  and; 

♦  Commercial  space  launches. 

Changes  to  the  Annual  Review 

The  1 998  Annual  Review  has  been  modified  from  past  years  and  is  now  organized  into 
three  parts: 

1 .  The  first  part  presents  an  overview  of  the  state  of  the  economy  and  the  aviation 
industry  in  1998  as  well  as  contextual  statistics  from  previous  years.  It  also 
includes  a  historical  overview  of  both  the  number  of  accidents  and  accident  rates 
between  the  years  1 989  and  1 998. 


2.  The  second  part  investigates  trends  over  the  past  1 0  years  in  terms  of  various 
factors  such  as  the  types  of  flight,  levels  of  aircraft  damage,  and  level  of  human 
injury.  This  part  is  divided  into  three  subsections  for  Part  121 ,  scheduled  Part 
135,  and  nonscheduled  Part  135  aircraft  accidents. 

3.  The  third  part  focuses  on  accidents  that  occurred  during  the  1 998  calendar  year 
and  their  circumstances.  This  part  is  similarly  divided  into  three  subsections  for 
Part  121,  scheduled  Part  1 35,  and  nonscheduled  Part  1 35. 

In  addition  to  changing  the  organization  of  the  1 998  Annual  Review,  the  format  has  also 
been  changed  from  an  unembellished  tabular  presentation  to  a  more  graphical 
presentation  of  statistical  data  with  accompanying  text.  For  readers  who  wish  to  view  the 
data  in  a  tabular  form  or  to  manipulate  the  data  used  in  the  report,  the  data  set  is 
available  online  at  <http://www.ntsb.gov/aviation/Stats.htm>. 

The  NTSB  Investigative  Process 

The  NTSB  investigates  every  civil  aviation  accident  that  occurs  in  the  United  States.  It  also 
provides  investigators  to  serve  as  U.S.  Accredited  Representatives  as  specified  in 
international  treaties  for  aviation  accidents  overseas  involving  U.S. -registered  aircraft,  or 
involving  aircraft  or  major  components  of  U.S.  manufacture.1  Investigations  are  conducted 
from  NTSB  Headquarters  in  Washington,  D.C.,  or  from  one  of  the  six  regional  or  four 
field  offices  in  the  United  States  (see  Appendix  A). 

Note  that  there  is  a  distinction  between  the  population  of  accidents  investigated  by  the 
NTSB  and  those  that  are  included  in  the  Annual  Review.  While  the  NTSB  investigates  all 
civil  aviation  accidents  that  occur  on  U.S.  soil  (including  domestic  and  foreign  operators), 
the  Annual  Review  describes  accidents  that  occurred  among  U.S. -operated  aircraft  in 
all  parts  of  the  world. 

The  NTSB  Aviation  Accident/Incident  Database 

The  NTSB  is  responsible  for  maintaining  the  government's  database  on  civil  aviation 
accidents.  The  NTSB  Accident/Incident  database  is  the  official  repository  of  aviation 
accident  data  and  causal  factors.  The  database  was  established  in  1962  (by  the  NTSB's 
predecessor  agency,  the  Civil  Aeronautics  Board)  and  approximately  2,000  new  event 
records  are  added  each  year.  For  each  record,  there  are  over  650  fields  of  data 
concerning  the  aircraft,  environment,  engines,  injuries,  sequence  of  accident  events  and 
other  topics.  The  NTSB  Accident/Incident  Database  is  available  to  the  public 
at  <ftp:www.ntsb.gov/avdata/>.  Alternatively,  there  is  a  Database  Query  tool  at 
<http://www.ntsb.g0v/ntsb/query.asp#query_start>  that  allows  users  to  search  for 
sets  of  accidents  using  commonly  known  information  such  as  date,  location,  and  category 
of  aircraft. 


1  For  more  detailed  information  about  the  criteria  for  NTSB  investigation  of  an  aviation  accident  or  incident, 
see  Title  49  Code  of  Federal  Regulations  831 .2. 
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The  NTSB  database  is  primarily  composed  of  aircraft  accidents.  An  "accident"  is  defined 
in  49  CFR  830.2  as,  "an  occurrence  associated  with  the  operation  of  an  aircraft  which 
takes  place  between  the  time  any  person  boards  the  aircraft  with  the  intention  of  flight 
and  all  such  persons  have  disembarked,  and  in  which  any  person  suffers  death2  or 
serious  injury,3  or  in  which  the  aircraft  receives  substantial  damage.4"  The  database 
also  contains  several  aviation  "incidents,"  defined  in  49  CFR  830.2  as,  "occurrences 
otherthan  accidents  that  are  associated  with  the  operation  of  an  aircraft  and  that  affect 
or  could  affect  the  safety  of  operations/' 


Accident  investigators  use  the  NTSB's  Accident  Data  Management  System  (ADMS)  software 
to  enter  data  into  the  Accident/Incident  Database.  Within  about  a  week  of  the  event,  a 
Preliminary  Report,  containing  limited  information  such  as  date,  location,  aircraft  operator, 
and  type  of  aircraft  becomes  available.  A  Factual  Report  with  additional  information 
concerning  the  occurrence  is  available  within  a  few  months.  See  Appendix  B  for 
documents  showing  the  information  available  in  Preliminary  and  Factual  Reports.  A 
Final  Report,  which  includes  a  statement  of  the  probable  cause  and  other  contributing 
factors,  is  issued  afterthe  investigation  has  been  completed.  Five  presidential  appointees 
serving  as  Members  of  the  Safety  Board,  ortheirdelegates;  must  approve  official  statements 
dealing  with  the  probable  cause  of  an  accident.  Complete  records  are  made  available 
to  the  public  only  after  this  approval  has  been  granted. 


In  determining  the  probable  cause(s)  of  an  accident,  all  facts,  conditions,  and 
circumstances  are  considered.  This  method  enables  the  investigator  to  identify  cause- 
and-effect  relationships  in  the  accident  sequence  about  which  something  can  be  done 
to  prevent  similar  accidents.  Accordingly,  for  statistical  purposes,  where  there  are  two 
or  more  causes  of  an  accident,  each  is  recorded  and  no  attempt  is  made  to  establish  a 
primary  cause.  The  term  factor  is  used,  in  general,  to  denote  those  elements  of  an 
accident  that  further  explain  orsupplement  the  probable  cause(s)  and  provides  a  means 
for  collecting  essential  items  of  information  that  could  not  be  readily  categorized  elsewhere 
in  the  system. 


2  "Fata!  injury"  means  any  injury  that  results  in  death  within  30  days  of  the  accident. 

3  "Serious  injury"  means  any  injury  which:  (1)  requires  hospitalization  for  more  than  48  hours,  commencing 
within  7  days  from  the  date  the  injury  was  received;  (2)  results  in  a  fracture  of  any  bone  (except  simple  fractures 
of  fingers,  toes,  or  nose);  (3)  causes  severe  hemorrhages,  nerve,  muscle,  or  tendon  damage;  (4)  involves  any 
internal  organ;  or  (5)  involves  second;  or  third-degree  bums,  or  any  bums  affecting  more  than  5  percent  of  the 
body  surface. 

4  "Substantial  damage"  means  damage  or  failure  which  adversely  affects  the  structural  strength,  perfor¬ 
mance,  or  flight  characteristics  of  the  aircraft,  and  which  would  normally  require  major  repair  or  replace¬ 
ment  of  the  affected  component.  Engine  failure  or  damage  limited  to  an  engine  if  only  one  engine  fails  or  is 
damaged,  bent  fairings  or  cowling,  dented  skin,  small  punctured  holes  in  the  skin  orfabric,  ground  damage 
to  rotor  or  propeller  blades,  and  damage  to  landing  gear,  wheels,  tires,  flaps,  engine  accessories,  brakes, 
or  wingtips  are  not  considered  "substantial  damage"  for  the  purpose  of  this  part. 
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General  Uniteid^^&So^ial,  Economic,  and  Aviation  Indicators 

Since  1980,  there  have  been  increases  in  both  general  economic  indicators  as  well  as 
the  number  of  air  carriers,  and  person-miles  traveled.  Between  1990  and  1 998,  the  U.S. 
resident  population  increased  by  8.6%  and  the  gross  domestic  product  rose  by  26.7%. 
While  the  number  of  major  air  carriers  decreased  slightly  (down  7.1%)  during  this  time, 
the  number  of  other  carriers  (including  national,  large  regional,  and  medium  regional) 
increased  by  48.2%.  The  number  of  aircraft  and  the  number  of  air  carrier  passenger 
miles  traveled  grew  at  a  similar  pace  with  increases  of  33.3%  and  33.9%,  respectively. 
In  1998,  the  median  household  income  was  $41,032  with  an  average  transportation 
expenditure  of  $6,616  and  an  average  of  $271  spent  on  airline  tickets.6 


MSS 

HUM* 

mmm 

Resident  population  (millions) 

227.3 

248.8 

270.2 

g 

Civilian  labor  force  participation  (percent) 

63.8 

66.4 

67.1 

Gross  domestic  product  (billions) 

$4,900.9 

$6,707.9 

$8,508.9 

Median  household  income10 

$35,238 

$38,446 

$41,032 

Number  of  households  (millions) 

80.8 

93.3 

102.5 

Number  of  aircraft 

3,808 

6,083 

8,111 

Number  of  major  air  carriers13 

n/a 

14 

13 

1 4 

Number  of  other  air  carriers 

n/a 

56 

83 

Air  carrier  passenger  miles  (millions)14 

204,368 

345,873 

463,262 

«  U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics,  Consumer  Expenditure  Survey,  1998,  unpublished 
detailed  table  1  1 00,  August  2000. 

7  From  Bureau  of  Transportation  Statistics  (BTS),  2000  National  Transportation  Statistics  (BTS  01-01),  Table 
A.  < http : //www. bts . gov/btsprod/nts/ tabl e_a . pdf > . 

8  Participation  rates,  for  ages  16  and  older.  From  Fullerton,  H.  N.  Jr.  (December,  1999).  Labor  force 
participation:  75  years  of  change,  1950-98  and  1998-2025.  Monthly  Labor  Review. 

9  In  year  1 996  dollars.  From  the  Bureau  of  Economic  Analysis  <http://www.bea.gov/bea/dn/gdplev.xls>. 

10  From  US  Census  Bureau  <http://www.census.aov/hhes/income/histinc/h07.html>,  in  year  2000  dollars, 
using  the  CPl-U-RS  (Consumer  Price  index  Research  Series  Using  Current  Methods). 

11  BTS,  2000  National  Transportation  Statistics  (BTS  01-01),  Table  A.  <http://www.bts.gov/btsprod/nts/ 
tabl  e_a.  pdf  >. 

12  BTS,  2000  National  Transportation  Statistics  (BTS  01-01),  Table  4.8  <http://l 99.79.1 79.77/btsprod/ 
nts/Ch4_web/W4-8.XLS>. 

13  Carrier  groups  are  categorized  based  on  their  annual  operating  revenues  as  major,  national,  large 
regional,  and  medium  regional.  The  thresholds  were  last  adjusted  July  1,  1999,  and  the  threshold  for 
major  air  carriers  is  currently  $  1  billion.  The  other  air  carrier  category  contains  all  national,  large  regional, 
and  medium  regional  air  carriers.  Source:  BTS,  2000  National  Transportation  Statistics  (BTS  01-01),  Table 
2  <http:// 1 99 .79 . 1  79 .77/btsprod/nts/Ch  1  _web/W  1  -2NEW.XLS > . 

14  Certificated,  domestic,  all  services.  Source:  BTS,  2000  National  Transportation  Statistics  (BTS  01-01), 
Table  1-31  < http:// 1 99.79.1 79.77/btsprod/nts/Chl_web/Wl  -31  NEW.XLS> 
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In  1 998,  there  were  652.3  million  passenger  enplanements  at  U.S.  airports.  The  follow¬ 
ing  graph  depicts  the  number  of  enplanements  at  the  top  20  airports  in  the  United  States 
in  1 998. 15  With  35.3  million,  Hartsfield  Atlanta  International  Airport  surpassed  Chicago's 
O  Hare  airport,  the  leader  in  1997,  as  the  airport  with  the  largest  number  of 
enplanements. 


1998  Enplanements  (millions) 

Hartsfield  Atlanta  Inti. 
Chicago  O'  Hare 
Los  Angeles  IntL 
Dallas/Fort  Worthlntl. 
San  Francisco  IntL 
Miami  Inti. 
Denver  Inti. 
Newark  Inti. 

Detroit  Metropolitan  Wayne  County 
Phoenix  Sky  Harbor  IntL 
John  F.  Kennedy  IntL 

Lambert  St.  Louis  Inti 
McCarran  IntL 


Minneapolis-St.  Paul  IntL 
Geor  ge  Bush  Intercontinental  Aipt 
Orlando  Inti. 
Boston's  Logan  IntL 
Sea ttl e-Tacoma  IntL 
Philadelphia  IntL 
Char  lotte/Douglas  IntL 


0  5  10  15  20  25  30  35  40 


’5  Federal  Aviation  Administration  "Terminal  Area  Forecast  -  Fiscal  years  1999-2015"  (November  19991 
FAA-APO-99 -7  <http://api.hq.faa.gov/taf99/tafpub.pdf>. 


Since  1  971 ,  the  annual  num¬ 
ber  of  new  U.S.  jet  transport 
aircraft  deliveries  has  more 
than  doubled  for  both  U.S. 
and  foreign  customers.  Ship¬ 
ments  showed  peaks  in  the 
mid  1 970s,  early  1 980s,  and 
early  1990s  with  more  dra¬ 
matic  increases  for  foreign 
customers.16  The  total  num¬ 
ber  of  U.S.  air  carrier  aircraft 
in  operation  between  1987- 
1998  shows  a  similar  trend 
with  a  steady  increase  punc- 
Total  Aircraft  Reported  in  Operation  by  Air  Carriers  tuated  by  a  sharper  increase 

in  the  early  1 990s.17 

Aircraft  Activity 

The  following  charts  depict 
aircraft  activity  for  Part  121, 
sc  heduled  Part  135,  and 
nonscheduled  Part  135 
aircraft  between  1989  and 
1 998.  Aircraft  activity  can  be 
measured  in  several  ways: 
Flight  hours,  departures,  and 
miles  flown  are  often  used  for  commercial  operations.  All  Part  121  air  carriers  and 
scheduled  Part  1 35  carriers  are  required  to  report  revenue  flight  activity18  to  the  Department 
of  Transportation's  (DOT)  Research  and  Special  Programs  Administration  (RSPA).19  This 
information  is  maintained  bythe  Bureau  of  Transportation  Statistics  (BTS)  and  is  aggregated 
by  the  Federal  Aviation  Administration  Systems  Process  Audit  staff  (AFS-40)  to  produce 
annual  reports  of  flight  activity. 

By  contrast,  nonscheduled  Part  1 35  operators  are  not  required  to  report  activity  data  for 
their  revenue  flights.  Instead,  activity  for  this  group  of  aircraft  is  estimated  using  the 
annual  General  Aviation  and  Air  Taxi  Activity  (GAATA)  Survey.  The  GAATA  Survey  was 
established  in  1978  to  gather  information  such  as  flight  hours,  avonics,  base  location, 
and  use  from  owners  of  general  aviation  and  nonscheduled  Part  1 35  aircraft.  However, 
since  reporting  is  not  required  for  nonscheduled  Part  1 35  revenue  flights,  the  activity  data  for 
this  segment  may  not  be  as  reliable  as  those  from  other  segments  of  commercial  aviation. 


Number  of  Jet  Transport  Aircraft  Deliveries 


i 


i 


. 


16  Includes  707,  737,  747,  757,  767,  777,  MD-11 ,  MD-80,  MD-90,  MD-95,  DC-8,  DC-9,  DC- 1 0,  and  L- 

1011.  From  Aerospace  Industries  Association  <http://www.aia-aerospace.org/stats/aero__stats/stat21  •  pdf  > . 

17  The  number  of  aircraft  is  the  monthly  average  of  the  number  of  aircraft  reported  in  use  for  the  last  three 
months  of  the  year  and  does  not  include  on-demand  air  taxis.  Source:  1 983  -  1 99 1  Air  Carrier  Aircraft 
Utilization  and  Propulsion  Reliability  Report;  Aviation  Standards  National  Field  Office,  Federal  Aviation 
Administration.  Beginning  in  1992  the  source  is  the  Vital  Information  System. 

18  Activity  data  indudes  revenue  aircraft  hours,  revenue  aircraft  departures,  revenue  aircraft  miles  flown,  and  several  others. 

19  Part  121  operators  report  activity  on  a  monthly  basis,  and  scheduled  Part  1 35  operators  report  quarterly. 
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In  previous  Annual  Reviews,  activity  rates  were  presented  using  metrics  of  1 00,000  flight 
hours,  100,000  departures,  and  1,000,000  miles  flown.  However,  due  to  an  increase 
in  activity  and  a  decrease  in  accident  numbers,  the  use  of  these  metrics  to  calculate 
accident  rates  in  recent  years  has  produced  fractional  numbers.  For  that  reason,  this 
report  presents  activity  in  1,000,000  flight  hours,  1,000,000  departures,  and 
1 ,000,000,000  miles  flown.  In  addition,  while  aircraft  activity  is  presented  using  all  three 
metrics,  accident  rates  in  this  report  are  calculated  using  flight  hours  and  departures  only. 

For  all  of  the  Part  121  aviation  activity  indicators,  there  is  an  increase  over  the  10-year 
period.  The  notable  increases  observed  beginning  in  1 997  are  most  likely  attributable 
to  the  1997  change  in  the  FARs  that  reclassified  many  Part  135  operations  into  Part 
121  operations.  In  1998,  flight  hours  and  departures  increased  by  6.2%  and  6.5%, 
respectively;  however,  total  miles  flown  increased  by  only  0.7  %.  It  is  possible  that  this  is 
due  to  the  fact  that  many  of  the  former  Part  135  aircraft  that  were  added  to  this  sample 
fly  slower  and  make  shorter  trips  than  larger  Part  121  aircraft. 

Forscheduled  Part  1 35  aircraft,  there  was  a  substantial  decrease  in  all  activity  indicators 
beginning  in  1 99 7  and  continuing  through  1 998.  Between  1 997  and  1 998,  total  flight 

hours  decreased  by  64.0%, 


i  Flight  Hours  by  FAR  Part,  1989  -  1998 


■All  Part  121  S&j  ScM  Part  1 35  BNsch  Port  135 


Miles  Flown  by  FAR  Part,  1989  -  1998 


ISchd  Part  135 


Departures  by  FAR  Part,  1 989  -  1 998 


13  Schd  Port  135 


total  miles  flown  decreased 
by  79.8%,  and  total  depar¬ 
tures  decreased  by  49.3%. 
While  one  would  typically 
expect  a  high  degree  of  cor¬ 
relation  among  these  aircraft 
activity  indicators,  it  is  likely 
that  this  variation  is  due  to  the 
fact  that  many  of  the  aircraft 
reclassified  from  Part  135  to 
Part  121  in  1  997  were  larger 
aircraft  that  traveled  further, 
traveled  faster,  and  had  fewer 
departures  than  those  that 
maintained  their  Part  135 
status. 

No  similar  decrease  is  ob¬ 
served  in  nonscheduled  Part 
135.  In  fact,  between 
1 997and  1  998,  there  was  a 
22.3%  increase  in  the  total 
flight  hours  flown.  Non¬ 
scheduled  Part  135  aircraft 
are  largely  represented  by  air 
taxis  and  small  cargo  planes; 
therefore,  few  of  them  were 
reclassified  to  Part  121  in 
1 997.  It  is  possible  that  the 
observed  increase  in  flight 
hours  flown  represents  a 
natural  increase  in  activity  for 
these  aircraft. 
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reduction  in  activity  for  this  group.  However,  the  divergence  is  more  dramatic  when  using 
flight  hours  to  calculate  the  rate.  One  explanation  is  that  aircraft  remaining  in  Part  1 35  after 
the  reclassification  fly  shorter  duration  trips  than  those  that  were  reclassified  to  Part  1 21 . 


r 


Comparison  of  Part  121  and  Scheduled  Part  135  Accident  Rates 


Using  Flight  Hours  and  Departures  to  Calculate  Rates. 


-  Part  1 2 1  (Per  Million  Departures)  - Schd  Part  1 35  (Per  Million  departures) 

•  Part  121  (Per  Million  Flight  Hours)  ....  Schd  Part  135  (Per  Million  Flight  Hours) 


The  next  graph  further  clarifies  the  difference  between  Part  1 21  and  scheduled  Part  1 35 
aircraft  in  terms  of  the  average  number  of  flight  hours  per  departure. 


Flight  Hours  Per  Departure  by  FAR  Part,  1989  -1998 


Throughout  the  Annual  Review,  rates  will  be  calculated  using  both  flight  hours  and 
departures  as  exposure  measures.  The  benefit  of  using  flight  hours  as  an  exposure 
measure  is  that  it  is  the  only  exposure  measure  available  for  nonscheduled  Part  1 35  as 
well  as  Part  121  and  scheduled  Part  135  aircraft.  However,  because  Part  121  and  Part 
135  do  not  have  similar  flight  hours-per-departure  rates,  departures  are  also  used  to 
calculate  accident  rates.  Again,  the  1998  Annual  Review  has  changed  from  using  a 
base  rate  of  100,000  flight  hours/departures  to  using  1,000,000  (one  million).  Any 
comparisons  with  reports  from  previous  years  should  take  this  into  account. 


Part 
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NTSB  Se  - 

Historically,  tRiS^PP^ defined  a  "Fatal  Accident"  as  one  in  which  there  was  at  least 
one  fatality.  However,  some  accidents  involving  ground  crew  fatalities  pose  no  threat  to 
the  aircraft  or  its  occupants.  While  the  Safety  Board  has  found  no  single  index  that 
perfectly  indicates  the  state  of  airline  safety,  it  developed  a  new  classification  system  for 
Part  121  accidents  in  response  to  a  congressional  mandate  issued  October  9,  1996.20 
The  following  definitions  were  developed  to  gauge  accident  severity  for  Part  121  accidents. 
Part  135  classifications  continue  to  use  the  traditional  definitions. 


Definitions  of  NTSB  Severity  Classifications 

Major-an  accident  in  which  any  of  three  conditions  is  met: 

♦  A  Part  121  aircraft  was  destroyed, 

♦  There  were  multiple  fatalities,  or 

♦  There  was  one  fatality  and  a  Part  121  aircraft  was  substantially  damaged. 
Serious-an  accident  in  which  at  least  one  of  two  conditions  is  met: 

♦  There  was  one  fatality  without  substantial  damage  to  a  Part  1 21  aircraft,  or 

♦  There  was  at  least  one  serious  injury  and  a  Part  121  aircraft  was  substantially 
damaged. 

Injury-a  nonfatal  accident  with  at  least  one  serious  injury  and  without  substantial 
damage  to  a  Part  1 21  aircraft. 

Damage-an  accident  in  which  no  person  was  killed  or  seriously  injured,  but  in 
which  any  aircraft  was  substantially  damaged. 


The  following  graphs  depict  both  the  number  and  rate  of  Part  121  accidents  and  the 
severity  of  the  accidents.  In  1 998  there  were  50  Part  121  accidents  and,  as  in  preceding 
years,  major  and  serious  accidents  made  up  the  smallest  proportion  of  these  accidents. 


Part  121  Accidents  by  Accident  Severity,  1989  -  1998 


*  Major  ■  Serious  B  Injury  [uDamage 


20  Title  49,  Subtitle  II,  Chapter  1 1,  Subchapter  II,  Section  1119,  "Accident  and  Safety  Data  Classification  and 
Publication"  was  enacted  on  October  9,  1996,  to  be  applicable  to  fiscal  years  beginning  after  September  30,  1996. 
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Pari  121  Accidents  Rate  (Using  Flight  Hours) 
by  Accident  Severity,  1989-1998 


Part  121  Accidents  Rale  (Using  Departures)  by  Accident  Severity  1989  -  1998 


There  is  a  consistent  trend  over  time  showing  that  a  very  small  proportion  of  people 
aboard  Part  121  flights  involved  in  accidents  sustain  injuries.  In  1998,  there  were 
over  652  million  passengers  enplaned  on  aircraft  flying  under  Part  121.  Of  these, 
4,552  people  boarded  Part  121  flights  that  were  involved  in  accidents  and  11 0  people 
sustained  injuries. 


Injured  Compared  to  Non-injured  Aboard  Part  1 21  Flights,  1989  -  1998 


n  in e  t  e  e n 


98 


■All  Injured  (fatal,  serious,  &  minor} 


Non-injured 


In  1  998,  there  were  no 
fatalities,  25  serious 
injuries,  and  85  minor 
injuries  among  those 
aboard  Part  121  flights 
involved  in  accidents. 
These  numbers  are 
relatively  low  compared 
to  preceding  years; 
however,  it  is  difficult  to 
define  a  trend  in  the 
number  of  people 
injured  since  one  or 
two  major  accidents 
can  lead  to  a  dramatic 
increase  in  the  number 
of  injuries  in  a  given 
year. 

Probable  Causes, 
Factors,  and  the 
Broad  Cause/Factor 
Classification 

In  determining  the 
probable  cause(s)  of  an 
accident,  all  facts, 
conditions,  and  cir¬ 
cumstances  are  con¬ 
sidered.  This  method 
enables  the  investigatorto  identify  cause-and-effect  relationships  in  the  accident  sequence 
about  which  something  can  be  done  to  prevent  similar  accidents.  The  term  "factor"  is 
used  to  denote  elements  of  an  accident  that  further  explain  or  supplement  the  probable 
causes(s).  This  provides  a  means  for  documenting  essential  items  of  information  that 
could  not  be  readily  categorized  elsewhere  in  the  system. 

The  broad  cause/factor  classification  divides  all  accident  causes  and  factors  into 
three  groups  -  aircraft,  environment,  and  personnel  -  to  provide  an  overview  of 
fundamental  accident  origins.  When  there  are  two  or  more  causes/factors  for  an 
accident,  each  is  recorded  and  no  attempt  is  made  to  identify  one  as  the  primary 
cause.  Therefore,  as  depicted  in  the  following  figure,  percentages  of  causes/factors 
in  a  given  set  of  accidents  will  generally  sum  to  more  than  100%. 

For  1998  Part  121  accidents,  cause/factor  information  was  available  in  41  of  50  cases. 
Within  this  set,  aircraft  were  cited  as  causes/factors  in  24.4%  of  accidents,  environmental 
causes/factors  were  present  in  34.2%  of  accidents,  and  personnel-related  causes/factors 
were  present  80.5%  of  accidents.  This  distribution  is  fairly  consistent  with  the  preceding 
9-year  period  with  the  exception  of  a  ire  raft- re  I  a  ted  causes/factors,  which  have  shown  a 
moderate  decline. 


Broad  Causes/Factors  for  Part  1 2 1  Accidents,  1 989  -  1  998 


Number  Injured  by  Level  of  Injury,  Part  121,1  989  -  1 998 
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Part  135  regulaW^i|^^p|^:ommercial  air  carriers  that  fly  small  commuter  aircraft, 
cargo  planes,  and  air  Taxis.  Scheduled  Part  135  operations  refer  to  revenue-earning, 
passenger-carrying  operations  for  which  the  certificate  holder  or  its  representative  offers 
departure/arrival  locations  and  departure  times  in  advance  of  the  flights. 

Unlike  Part  121,  all  Part  135  accidents  are  classified  by  traditional  definitions  including 
highest  level  of  injury  (fatal,  serious,  minor,  or  none),  and  level  of  aircraft  damage 
(destroyed,  substantial,  minor,  or  none). 

Definitions  for  Highest  Level  of  Injury 

Fatal-Any  injury  that  results  in  death  within  30  days  of  the  accident. 

Serious-Any  injury  which:  (1)  requires  hospitalization  for  more  than  48  hours, 
commencing  within  7  days  from  the  date  the  injury  was  received;  (2)  results  in  a  fracture 
of  any  bone  (except  simple  fractures  of  fingers,  toes,  or  nose);  (3)  causes  severe 
hemorrhages,  nerve,  muscle,  ortendon  damage;  (4)  involves  any  internal  organ;  or  (5) 
involves  second-or  third-degree  burns,  or  any  burns  affecting  more  than  5  percent  of 
the  body  surface 

Minor-Any  injury  that  is  neither  fatal  nor  serious. 

None-No  injury. 


n in e  t  e  e  n 


Scheduled  Part  1  35  Accidents  by 
Highest  Level  of  Injury,  1 989  -  1 998 


■  Fatal  h  Serious  ■  Minor  aNone 


duled  Part  1 35  Accidents  Rates  (per  million  Flight 
s)  by  Highest  Level  of  Injury,  1  989  -  1  998 


■  Fatal  »  Serious  ■  Minor  i  None 


In  1998,  th  ere  were  eight 
scheduled  Part  135  accidents. 
This  is  a  relatively  small  number 
compared  to  other  years; 
however,  this  reduction  is  likely 
associated  with  the 
reclassification  of  aircraft  from 
Part  135  to  Part  121  in  1997. 

While  the  number  of  scheduled 
Part  135  accidents  declined 
following  the  1997  aircraft 
reclassification,  the  accident 
rate  showed  a  marked  increase. 
This  is  likely  attributable  to  the 
sharp  decrease  in  activity  among 
scheduled  Part  1 35  operators  as 
a  result  of  the  reclassification. 
There  was  an  87.2%  decrease 
in  flight  hours  and  a  79.9  % 
decrease  in  departures  for 
scheduled  Part  135  operations 
between  1996  and  1998.  It 
also  suggest  that  those  aircraft 
that  were  reclassified  to  Part  121 
in  1997  comprised  a  relatively 
safe  segment  of  the  former  Part 
135  group. 


Scheduled  Part  1 35  Accidents  Rates  (per  Departures) 


In  1998,  42  people  boarded  scheduled  Part  135  flights  that  were  involved  in  accidents 
and  from  this  group,  1 1  people  received  injuries.  The  relative  proportion  of  people 
who  were  injured  in  scheduled  Part  135  accidents  is  notably  higher  than  in  Part  121 
accidents. 


Injured  Compared  to  Non-injured  Aboard 
Scheduled  Part  1 35  Flights,  1989-1 998 


In  1998,  there  were  no  fatal  injuries  that  resulted  from  scheduled  Part  135  accidents. 
However,  there  were  two  serious  injuries  and  nine  minor  injuries. 


Number  of  Injured  by  Level  of  Injury 
Scheduled  Part  135, 1989-1998 


As  noted  earlier,  Part  135  accidents  are  also  classified  by  the  level  of  damage 
(destroyed,  substantial,  minor,  or  none)  sustained  by  the  aircraft. 
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Definitions  for  Level  of  Aircraft  Damage 

Destroyed-Damage  due  to  impact,  fire,  or  in-flight  failures  to  the  extent  to  not  be 
economically  repairable. 

Substantial  Damage-Damage  or  failure  which  adversely  affects  the  structural 
strength,  performance,  or  flight  characteristics  of  the  aircraft,  and  which  would 
normally  require  major  repair  or  replacement  of  the  affected  component.  Engine 
failure  or  damage  limited  to  an  engine  if  only  one  engine  fails  or  is  damaged,  bent 
fairings  or  cowling,  dented  skin,  small  punctured  holes  in  the  skin  or  fabric,  ground 
damage  to  rotor  or  propeller  blades,  and  damage  to  landing  gear,  wheels,  tires, 
flaps,  engine  accessories,  brakes,  or  wingtips  are  not  considered  "substantial 
damage"  for  the  purpose  of  this  part.21 

Minor  Damage-Any  damage  that  neither  destroys  the  aircraft  nor  causes  substantial 
damage. 

None-No  damage. 

All  eight  of  the  aircraft  involved  in  scheduled  Part  135  accidents  in  1998  were  clas¬ 
sified  as  having  substantial  damage.  The  following  graph  also  shows  that,  over  the 
past  10-year  period,  most  scheduled  Part  135  aircraft  that  were  involved  in  acci¬ 
dents  received  either  substantial  damage  or  were  destroyed. 


Scheduled  Part  1 35  Level  of  Aircraft  Damage,  1 989  -  1 998 
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In  1 998,  12.5%  of 
all  scheduled  Part 
135  accidents  listed 
aircraft  as  a  cause 
or  factor  in  the  acci¬ 
dent.  Environmental 
causes/factors  were 
pre-sent  in  75.0% 
of  accidents  and 
personnel-related 
causes/factors  were 
present  in  100%  of 
accidents. 


Broad  Cause/Factors  for  Scheduled  Part  1 35  Accidents,  1 989  - 1 998 
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21  49  CFR  830.2. 
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135  Operations 


unscheduled  revenue-earning  flights  in  which  the  departure  time, 

parture  location^^^^^  location  are  specifically  negotiated  with  the  customer  or 
i  customer's  representative.  They  include  all  cargo  flights  and  some  passengerflights. 
e  definitions  for  highest  level  of  injury  and  level  of  aircraft  damage  for  nonscheduled 
1  135  operations  are  identical  to  those  for  scheduled  Part  135  operations. 


□scheduled  Part  1 35  Accidents 
Highest  Level  of  Injury  1 989  - 1 998 


^scheduled  Part  1  35  Accident  Rates 
Highest  Level  of  Injury,  1  989  -  1 998 


There  were  77  nonscheduled 
Part  135  accidents  in  1998. 
Overthe  past  1 0  years,  both 
the  number  of  accidents  and 
the  accident  rates  for 
nonscheduled  Part  135 
accidents  have  declined.  Like 
scheduled  Part  135  activity 
levels,  nonscheduled  Part 
1 35  activity  levels  decreased, 
with  a  26.2%  reduction  in 
flight  hours  between  1996 
and  1998.  However, 
because  nonscheduled  Part 
135  operators  are  not 
required  to  report  revenue 
activity  to  the  FAA  like  other 
commercial  operations,  the 
activity  data  and  rates 
presented  forthis  segment  of 
aviation  are  not  as  reliable 
(for  a  more  detailed 
discussion  of  this  issue,  see 
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In  1998,  41  people  were  fatally  injured  as  the  result  of  nonscheduled  Part  135  aircraft 
accidents.  In  addition,  9  people  sustained  serious  injuries  and  40  people  received  minor 
injuries.  With  the  exception  of  minor  injuries,  these  numbers  are  lower  than  preceding 
years. 


Number  of  Injured  by  Level  of  Injury,  Nonscheduled  Part  1 35  1 989  -1 998 


Of  the  77  aircraft  involved  in  nonscheduled  Part  135  accidents  in  1998,  19  were 
destroyed  and  58  were  classified  as  having  substantial  damage.  Similar  to  sched¬ 
uled  Part  135  aircraft,  the  following  graph  shows  that,  over  the  past  10-year  period, 
most  nonscheduled  Part  135  aircraft  that  were  involved  in  accidents  received  either 
substantial  damage  or  were  destroyed. 


Nonscheduled  Part  135  Level  of  Aircraft  Damage,  1989  -  1998 


— -  None - Minor— Substantial  —  Destroyed 


In  1998,  cause/factor  information  was  available  for  71  of  77  accidents.  In  43.7%  of 
these  cases,  aircraft  were  listed  as  causes/factors  in  the  accident.  Environmental  causes/ 
factors  were  present  in  50.7%  of  accidents  and  personnel-related  causes/factors  were 
present  in  88.7%  of  accidents. 


m 


Broad  Causes/Factors  for  Nonscheduled 
Part  1  35  Accidents,  1  989  -1998 


Of  the  77  nonscheduled  Part  135  accidents  that  occurred  in  1998,  66  involved 
airplanes  and  1 1  involved  helicopters.  This  ratio  of  helicopter  to  airplane  accidents 
has  been  fairly  stable  over  the  past  several  years. 


Nonscheduled  Part  1 35  Accidents  by  Aircraft  Category,  1 989  -1998 


ANNUAL  REVIEW  OF  Al RCRAFT  ACCIDENT  DATA 


21 


Location  of  Part  121  Accidents  in  1998  -  United  States  Detail  View 


Within  the  group  of  50  Part  121  accidents  in  1998,  64.0%  were  passenger  flights, 
20.0%  carried  both  passengers  and  cargo,  and  16.0%  were  cargo-only.  In  addition, 
14.0%  of  Part  121  accidents  occurred  during  nonscheduled  flights  while 
86.0%  occurred  during  scheduled  operations.  This  is  particularly  notable  since 
nonscheduled  flights  accounted  for  only  5.3%  of  total  Part  121  flight  hours  and  just 
4.0%  of  Part  121  departures.  However,  with  such  a  small  sample  size,  it  is  difficult 
to  make  inferences  based  on  these  data. 


AL  REVIEW  OF  AIRCRAFT  ACCIDENT  DATA 


The  majority  of  1998  Part  121  accident  aircraft  had  turbofan  engines  (58.0%). 
Turboprop  engines  were  used  in  24.0%  of  accident  aircraft,  turbojet  in  16.0%,  and 
reciprocating  in  2.0%. 


nineteen 


Part  1 2 1  Accidents,  Engine  Type  by  Highest  Injury  for  1 998 

Ifef  p.fe!.afe; 

Major _ 0 _ 0 _ 0  0  0 

Serious  2  0  1  0  3 

Injury _ 15 _ 3  3  0  21 

Damage  12 _ 5  8  1  26 

Total  29  8 _ 12  1  5cT~ 

Occurrences  are  documented  within  an  accident's  "sequence  of  events."  The  con¬ 
cept  of  sequence  of  events  as  a  method  to  classify  accidents  was  introduced  in 
1982  to  describe  the  circumstances  of  an  accident.  There  are  a  total  of  52  occur¬ 
rence  codes  that  may  be  used  to  outline  the  events  in  any  given  accident.  The 
following  table  displays  the  first  occurrences  for  all  of  the  1998  Part  121  accidents 
for  which  sequence  of  events  data  were  available.  The  most  frequently  cited  first 
occurrences  for  Part  121  accidents  in  1998  were  on  ground/water  collisions  with 

object  (31.7%),  in-flight  encounter  with  weather  (19.5%),  and  uncontrolled  altitude 
deviations  (9.8%). 


Part  121  Accident  First  Occurrences  for  1998 


1  i  iff 


Altitude  Deviation,  Uncontrolled 
Airframe/Component/System  Failure/Malfunction 
Fire 

Dragged  Wing,  Rotor,  Pod,  Float  Or  Tail/Skid  ~~ 
Miscellaneous/Other  ~ 

“Abrupt  Maneuver 
Loss  Of  Control  -  On  Ground/Water 

Loss  Of  Engine  Power _ 

Loss  Of  Engine  Power  (Partial)  -  Mech  Failure/Malf 
On  Ground/Water  Encounter  With  Terrain/Water 
Vortex  Turbulence  Encountered 
Total 


4 1  of  50  of  Part  121  Accidents  included  Sequence  of  Events  Data 


The  following  graph  displays  the  aircraft's  phase  of  flight  during  the  first  occurrence. 
There  are  50  distinct  phase-of-flight  codes  that  investigators  may  use  to  describe 
the  chronology  of  occurrences.  However,  these  detailed  phases  have  been 
condensed  for  this  graph.  For  example,  the  category  "Standing"  includes  standing 
with  engines  operating,  standing  with  engines  not  operating,  and  standing  while 
starting  engines.  For  the  41  of  50  Part  121  accidents  with  sequence  of  events 
information,  the  phase  of  flight  during  first  occurrence  was  fairly  evenly  distributed 
with  the  exception  of  Maneuvering  or  Hovering,  which  is  not  a  typical  activity  for 
aircraft  that  operate  under  Part  121. 


The  following  graph  displays 

Part  121,  Phase  of  Flight  During  FirstOccurrences  for  1998  the  causes  and  factors  of 

1998  Part  121  accidents  with 
sequence  of  events  information 
available.  While  there  are 
about  2,000  unique  codes 
that  investigators  may  use  to 
document  causes/factors,  this 
graph  summarizes  them  using 
both  the  Broad  Causes/Factors 
(Personnel,  Environment,  and 
Aircraft’)  as  well  as  the  next  level 
of  subcategory. 

This  graph  shows  that  many  accidents  are  attributed  to  personnel-related  causes  and 
factors.  With  39.0%,  the  pilot  is  the  most  frequently  cited  individual  in  the  personnel 
category;  however,  43.3%  of  accidents  were  attributed  to  other  people  not  aboard  the 
aircraft,  such  as  ground  personnel,  manufacturer  personnel,  and 

Part  121  Most  Prevalent  Causes/Factors  for  1998*  _ 

0%  10%  20%  30%  40%  50% 
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Others  (aboard) 
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Systems  and  equipment 
Powerplant/propulsion 
Landing  gear 
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Ruid 

Flight  control  systems 
Aircraft  structure 
Aircraft  performance 
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*41  of  50  of  Part  121  Accidents  included  Cause/Fador  Data 

**  Others  (not  aboard)  refers  to  33  different  parties  including  air  traffic  control  personnel,  manufacturers, 
ground  personnel  and  Federal  Aviation  Administration  personnel _ __ _ 


ANN  UAL  R  E  V I EW  OF  AIRC  RAFT  ACCIDENT  DATA 


several  others.  In  the  broad  category  of  environmental  factors,  weather  conditions 
were  cited  most  (22.0%)  with  no  other  category  exceeding  10%.  Similarly,  in  the 
broad  category  of  aircraft,  systems  and  equipment  causes/factors  were  present  in 
14.0%  of  Part  121  accidents  in  1998  with  no  other  category  accounting  for  more 
than  5%  of  accidents. 


Among  the  50  Part  121  accidents  that  occurred  in  1998,  only  1  accident  resulted  in 
a  fatality:  A  ground  crewmember  inadvertently  walked  into  a  rotating  propeller.  In 
addition  to  this  fatality,  there  were  30  serious  injuries  and  90  minor  injuries  that 
resulted  from  Part  121  accidents  in  1998.  Cabin  crewmembers  suffered  the  highest 
percentage  of  injury  with  14.7%  of  all  cabin  crewmembers  involved  in  accidents 
sustaining  some  level  of  injury.  Of  the  4,258  passengers  involved  in  accidents,  only 
2.0/o  received  injuries.  The  Safety  Board  does  not  document  people  on  the  ground 
who  were  at  the  accident  site  but  received  no  injuries. 
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Part  121  Accident  Injuries  by  Role  for  1 998 
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113 

Cabin  Crew 
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145 

170 

Other  Crew 

0 
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0 

11 

11 

Passengers 

0 

12 

73 

4173 

4258 

Total  Aboard 

0 

25 

85 

4442 

4552 

On  Ground 

1 

5 

5 

— 

11 

Total 

1 

30 

90 

4442 

4563 

Accidents 

1 

23 

7 

19 

50 

1998  Part  135  Accidents 

As  noted  in  the  Introduction,  Part  135  applies  to  small  commercial  air  carriers  (i.e., 
scheduled  Part  135)  and  air  taxis  (i.e.,  nonscheduled  Part  135).  The  presentation 
of  data  for  scheduled  and  non-scheduled  Part  135  operations  is  separated  due  to 
the  distinct  operating  characteristics  of  these  groups. 

Scheduled  Part  135  operations  consist  of  common  carriage  passenger-revenue  flights 
using  aircraft  with  fewer  than  10  seats.  In  addition,  to  be  considered  a  scheduled 
operation,  the  departure  location,  departure  time,  and  arrival  location  must  be  offered 
in  advance  by  the  operator,  and  the  operator  must  include  five  or  more  round  trips  per 
week  between  two  or  more  points. 

Nonscheduled  operations  are  passenger-carrying  operations  in  which  the  departure 
time,  departure  location,  and  arrival  location  are  specifically  negotiated  with  the 
customer.  These  include  common  carriage  operations  conducted  with  airplanes 
having  a  passenger-seat  configuration  of  30  seats  or  fewer  and  a  payload  capacity 
of  7,500  pounds  or  less;  private  carriage  operations  conducted  with  airplanes  having 
a  passenger-seat  configuration  of  less  than  20  seats  and  a  payload  capacity  of  less 
than  6,000  pounds;  and  cargo  operations  conducted  with  airplanes  having  a  payload 
capacity  of  7,500  pounds  or  less. 

Of  the  85  Part  135  accidents  in  1998,  77  were  flying  nonscheduled  operations  and  8 
were  flying  scheduled  operations.  Among  the  accidents  that  occurred  flying  under 


nonscheduled  operations,  61 .0%  were  passengerflights,  2.6%  carried  both  passengers 
and  cargo,  and  36.4%  carried  either  cargo  or  mail.  Among  the  scheduled  Part  1  35 
accidents,  seven  out  of  eight  (87.5%)  were  passengerflights,  and  one(12.5%)  carried 
passengers  and  cargo.  In  both  nonscheduled  and  scheduled  Part  135  accidents,  few 
accidents  were  fatal  or  serious  with  1 1.6%  of  nonscheduled  accidents  and  12.5%  of 
scheduled  accidents  falling  into  one  of  these  two  categories. 


Part  1  35  Accident  Classifications  by  Type  of  Operation  for  1998 


Nonscheduled 


Scheduled 


i 


There  are  two  main  types  of  flight  plans  that  are  filed:  visual  flight  rules  (VFR)  and 
instrument  flight  rules  (IFR).  VFR  govern  the  conduct  of  flight  under  visual  meteorological 
conditions  (VMC),and  IFR  govern  the  conduct  of  flight  under  instrument  meteorological 
conditions  (IMC).  In  1 998,  the  flight  plans  of  59.7%  of  non-scheduled  Part  1 35  accidents 
were  under  VFR  and  32.5%  were  under  IFR.  In  7.8%  of  cases,  the  flight  plan  was 
unknown  orthere  was  no  flight  plan.  For  scheduled  Part  135,  all  accidents  that  occurred 
in  1998  happened  under  VFR. 


Part  1 35-Accidents  by  Scheduled  Type  and  Flight  Plan  for  1 998 
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Visual  Flight  Rules  (VFR) 

46 

8 

14 

Instrument  Flight  Rules  (IFR) 

25 

0 

25 

None 

4 

0 

4 

Unknown 

2 

0 

2 

Total 

17 

8 

85 

1 998  Scheduled  Part  1 35  Accidents 

There  were  eight  scheduled  Part  135  accidents  in  1998.  All  of  these  accidents  occured  in 
Alaska  where  more  than  half  of  all  scheduled  Part  135  operators  are  certified. 


AN N UAL  REVIEW  OF  AIRCRAFT  ACCIDENT  DATA 


ANN  UAL  RE  VIEW  OF  Al  R  CRAFT  A  CCIDENT  DATA 


Seven  of  eight  scheduled  Part  135  accidents  involved  airplanes  with  reciprocating  engines, 
and  one  accident  involved  an  airplane  with  a  turboprop  engine. 


Scheduled  Part  135  Accidents  —  Engine  Type  by  Highest  Injury  for  1998 
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Fatal 

0 

0 

o 

Serious 

1 

1 

2 

Minor 

1 

0 

1 

None 

5 

0 

5 

Total 

7 

1 

8 

Although  there  were  only  eight  scheduled  Part  1 35  accidents  in  1 998,  the  first  occurrence 
for  three  of  these  accidents  was  an  in-flight  collision  with  terrain  or  water. 


First  Occurrences  for  Scheduled  Part  135  Accidents  in  1998 


S?  j '  gjfj  § 

In  Flight  Collision  With  Terrain/Water 

3 

37.5% 

Airframe/Component/System  Failure/Malfunction 

1 

12.5% 

In  Flight  Collision  With  Object 

1 

12.5% 

On  Ground/Water  Encounter  With  Terrain/Water 

1 

12.5% 

Undershoot 

1 

12.5% 

Wheels  Up  Landing 

1 

12.5% 

Total 

8 

100.0% 

Of  the  eight  scheduled  Part  135  accidents  that  occurred  in  1998,  the  phase  of  flight 
during  the  first  accident  occurrence  was  takeoff  or  climb  in  two  cases,  cruise  or  descent 

in  two  cases,  maneuvering  or  hovering  in  one  case,  and  approach  or  landing  in  three 
cases. 


As  with  Part  121,  the  pilot  was  identified  as  a  cause/factor  in  a  majority  of  scheduled 
Part  135  accidents  (87.5%).  In  the  broad  category  of  environmental  factors,  weather 
conditions  were  cited  in  five  of  eight  accidents  (62.5%)  and  light  conditions  were 
cited  in  four  of  eight  accidents  (50.0%).  Aircraft-related  factors  were  cited  in  two 
accidents. 


There  were  no  fatalities  that  resulted  from  scheduled  Part  1 35  accidents  in  1 998.  However, 
there  were  2  serious  injuries  and  9  minor  injuries.  The  proportion  of  people  injured  in 
flights  was  approximately  equal  for  crewmembers  and  passengers  with  25.0%  and 
26.5%,  respectively. 


Scheduled  Part  135  Injuries  by  Role  for  1998 


28 


1998  Nonscheduled  Part  135  Accidents 

There  were  77  nonscheduled  Part  135  accidents  in  1998  with  73  occurring  in  the 
United  States.  Within  this  group,  31 ,  or  42.5%  occurred  in  Alaska  with  the  remainder 
distributed  among  the  lower  49  states. 


>1  in  e  tee  n 


The  majority  of  1998  nonscheduled  Part  135  accident  aircraft  had  reciprocating  en¬ 
gines  (66.2%).  Turboprop  and  turboshaft  engines  were  used  in  14.3%,  and  13.0%  of 
accident  aircraft  respectively  whereas  turbofan  and  turbojet  engines  each  accounted 
for  less  than  5%  of  the  total. 


Nonscheduled  Part  1 35  Accidents,  Engine  Type 
by  Highest  Injury  for  1 998 _ 
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16 
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41 

Total 

51 

11 

10 
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2 

77 

Of  the  77  nonscheduled  Part  135  accidents  that  occurred  in  1998, 66  involved  airplanes 
and  1 1  involved  helicopters.  Of  the  66  aircraft  accidents,  only  59  had  cause/factor 
information  available.  Within  this  set,  nonmechanical  losses  of  engine  power  and  in¬ 
flight  encounters  with  weather  were  the  most  frequently  cited  first  occurrences.  In 
addition,  other  engine  power  losses  accounted  for  9  other  accidents  in  this  group.  For 
helicopter  accidents,  the  most  frequently  cited  first  occurrence  was  in-flight  encounters 
with  weather.  For  a  more  detailed  itemization  of  first  occurrences,  see  the  following 
table. 


First  Occurrences  for  Nonscheduled  Part  135  Accidents  in  1998 
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Loss  Of  Engine  Power  (Total)  -  Nonmechanical 

8 

In  Flight  Encounter  With  Weather 

6 

3 

Hard  Landing 

4 

In  Flight  Collision  With  Terrain/Water 

4 

Loss  Of  Control  -  On  Ground/Water 

4 

Wheels  Up  Landing 

4 

Loss  Of  Control  -  In  Flight 

3 

1 

Loss  Of  Engine  Power 

3 

1 

Loss  Of  Engine  Power  (Partial)  -  Mech  Failure/Malf 

3 

1 

Loss  Of  Engine  Power  (Total)  -  Mech  Failure/Malf 

3 

2 

On  Ground/Water  Collision  With  Object 

3 

Airframe/Component/System  Failure/Malfunction 

2 

1 

Main  Gear  Collapsed 

2 

Overrun 

2 

Gear  Collapsed 

1 

In  Flight  Collision  With  Object 

1 

1 

Loss  Of  Engine  Power  (Partial)  -  Nonmechanical 

1 

Midair  Collision 

1 

1 

Miscellaneous/Other 

1 

On  Ground/Water  Encounter  With  Terrain /Water 

1 

On  Ground/Water  Encounter  With  Weather 

1 

Vortex  Turbulence  Encountered 

1 

Total 

59 

11 

*  70  of  77  nonscheduled  Part  135  accidents  included  cause/factor  data. 


ANNUAL  REVIEW  OF  AIRCRAFT  ACCIDENT  DATA 


Of  the  59  nonscheduled  Part  135  airplane  accidents  with  sequence  of  event  data, 
the  majority  of  first  occurrences  happened  during  approach/landing  (39.0%)  or  during 
takeoff/climb  (32.2%)  with  a  smaller  number  (16.9%)  during  cruise/descent.  For 
the  1  1  helicopter  accidents,  there  were  four  each  during  cruise/descent  and  approach/ 
landing,  two  during  takeoff/climb,  and  one  during  maneuvering/hovering. 

Nonscheduled  Pari  135  Phase  of  Flight  During  First  Occurrence  for  1998 


b  Airplanes  •  Helicopters 


For  both  nonscheduled  Part  135  airplane  and  helicopter  accidents,  the  pilot  was  the 
most  frequently  cited  cause/factor.  For  airplanes,  the  next  most  frequently  cited 
causes/factors  were  environmental  factors  including  weather  conditions  and  terrain 
conditions.  However,  for  helicopter  accidents,  power  plant/propulsion  issues  were  the 
second  most  frequently  cited  cause/factor.  In  addition,  for  both  airplanes  and  helicopters, 
several  other  causes/factors  were  cited  in  1998  including  other  personnel  not  aboard, 
aircraft  structure,  and  light  conditions. 


Nonscheduled  Part  1 35  Accidents,  Top  Causes/Factors  for  1 998* 

|  Airplanes  I  Helicopters  1 
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59  airplane  accidents  and  1 1  helicopter  accidents  included  cause/factor  data 


Among  the  77  nonscheduled  Part  135  accidents  that  occurred  in  1998,  17  accidents 
resulted  in  42  fatalities.  In  addition  to  these  fatalities,  there  were  10  serious  injuries 
and  40  minor  injuries.  Flight  crewmembers  suffered  the  highest  percentage  of 
injury  with  50.6%  of  all  flight  crewmembers  involved  in  accidents  sustaining  some 
level  of  injury.  Of  the  184  passengers  involved  in  accidents,  29.3%  received  injuries. 


Injuries  by  Role  for  Nonscheduled 
Part  1 35  Accidents  in  1 998 
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NTSB  Regional  Offices  for 
Aviation  Accident  Investigation 


Alaska  Regional  Office 
222  West  7th  Avenue 
Room  21 6,  Box  11 
Anchorage,  Alaska  99513 
Phone:907-271-5001 
FAX:  907-27 1-3007 
8  a.m.-4:30  p.m  (Alaska) 


North  Central  Regional  Office 
31  West  775  North  Avenue 
West  Chicago,  Illinois  601 85 
Phone:630-377-8177 
FAX:  630-377-81 72 
7:30  a.m.-4  p.m.  (Central) 


Northwest  Regional  Office 
1951 8  Pacific  Highway  South 
Room  201 

Seattle,  Washington  98188-5493 
Phone:206-870-2200 
FAX:  206-870-221 9 
8  a.m.-4:30  p.m  (Pacific) 


Southwest  Regional  Office 
1 51 5  W.  190th  Street 
Suite  555 
Gardena,  California  90248 
Phone:310-380-5660 
FAX:  31 0-380-5666 
7  a.m.-3:30  p.m.  (Pacific) 


Northeast  Regional  Office 
2001  Route  46 
Suite  504 

Parsippany,  New  Jersey  07054 
Phone:973-334-6420 
FAX:  973-334-6759 
8:30  a.m -5  p.m.  (Eastern) 


Mid-Atlantic  Regional  Office 
490  L'Enfant  Plaza,  S.W. 
Washington,  D.C.  20594 
Phone:202-314-6320 
FAX:  202-314-6329 
8:30a.m.-5  p.m.  (Eastern) 


Southern  Regional  Office 
Atlanta  Federal  Center 
60  Forsyth  Street,  SW 
Suite  3M25 

Atlanta,  Georgia  30303-3104 
Phone:404-562-1666 
FAX:  404-562-1 674 
8  a.m.-4:30  p.m.  (Eastern) 


Central  Mountain  Regional  Office 
4760  Oakland  Street 
Suite  500 

Denver,  Colorado  80239 
Phone:303-361-0600 
FAX:  303-361 -061 9 
7:30  a.m.-4  p.m  (Mountain) 


South  Central  Regional  Office 
624  Six  Flags  Drive 
Suite  1 50 

Arlington, Texas  7601 1 
Phone:817-652-7800 
FAX:  81 7-652-7803 
7:30  a.m.-4  p.m.  (Central) 


Southeast  Regional  Office 
8405  N.W.53rd  Street 
Suite  B-1 03 
Miami,  Florida  33166 
Phone:305-597-4610 
FAX:  305-597-461 4 
8  a.m.-4:30  p.m.  (Eastern) 
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Brief  narrative  statement  of  facts,  conditions  and  circumstances  pertinent  to  the  accident/incident: 

There  is  no  narrative  file  for  this  case. 
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Probable  Cause:  the  severe  turbulence  encountered  as  a  result  of  the  flightcrew's  inadvertent  flight  into  S  rapidly  developing  thunderstorm. 
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Probable  Cause:  None.  Foreign  investigation,  NTSB  accredited  representative  present. 

September  17,  1998  N233RM  Passenger  Chicago,  IL  American  Eagle  Aerospatiale  None  Serious  Injury  0  Vortex  turbulence  Approach 

ATR-42-300  encountered 

Probable  Cause:  The  wake  turbulence  encountered  by  Flight  146. 

September  20,  1998  N650AA  Passenger  La  Paz,  Bolivia  American  Airlines  Boeing  757-223  Substantial  None  Damage  0 


Probable  Cause:  None.  Foreign  investigation. 
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Probable  Cause:  None.  Foreign  investigation. 
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ay  29,  1998  N9956M  Cargo  Bethel,  AK  Arctic  Transportation  Cessna  207  Substantial  None  0  Loss  of  engine  power  Climb  -  to  cruise 

Service 

Probable  Cause:  The  throttle  arm  disconnecting  from  the  throttle  linkage  to  the  engine  as  a  result  of  inadequate  inspection  by  company  maintenance  personnel.  Factors  associated  with  this  accident  were  the  company 
maintenance  personnel  not  following  the  repetitive  Service  Bulletin  inspection,  and  the  inadequate  design  of  the  throttle  arm  by  the  manufacturer. 
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associated  with  the  accident  was  the  downwind  (tailwind)  landing  condition. 


leptember  9,  1998  N1433Z  Passenger  Port  Alsworth,  AK  Rust's  Flying  Service  de  Havilland  Substantial  Fatal  5  Loss  of  control  -  in  flight  Cruise  (includes  low  altitude 

;  j  ;  DHC-2  straight  and  level  flight) 

Probable  Cause:  The  pilot's  failure  to  maintain  adequate  airspeed  which  resulted  in  an  inadvertent  stall.  Factors  associated  with  this  accident  were  the  pilot's  unfamiliarity  with  the  geographic  area,  the  low  clouds,  his 
becoming  disoriented,  and  the  blind  canyon  into  which  he  flew.  An  additional  factor  was  the  intentionally  disabled  stall  warning  system. 
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Probable  Cause:  The  pliofs  failure  to  ensure  the  landing  gear  was  down  resulting  in  a  wheels  up  landing. 
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Probable  Cause:  The  flightcrew's  inadequate  compensation  for  wind  conditions.  A  factor  associated  with  the  accident  was  a  crosswind. 


